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Table 9 Variation on acute .speriaeDt

Iur••tisate4 it... eo 40 20 10 Control
mY/o.2 .1/0.2 mV/o.2 .V/c.2

Blood pre••u1'8 drop 25 18 22
.eu (_ Bs)

le'Piratorr rate 109 55
1nc1'8". mean
(per 1liIl.)

Subcutaneous tea0 5 '.1 1.6
P'l1'e rise mean ( C)

bctal tea. 2 1., 0.,
:ere ri.. .ean (OC)

- no .1sa.iticant chaDBe.

..

blood picture. '.rhl f'mcUOI1 ot thl n8"OUa and cardiovucu1a~.,.tIU nlbt be intluellce4 at about one or two hundred uI'= •
COU14triDl that the 10ftI' poYer 481lal't7 ,roup «200 uV! ca ) in our
lUfe,il,ation ••ntioned above bad more alterat1011 in blood preaaur.
1114 MG, Vt a.leoted 2:58 pe1'l0u2vho had beell ezpoaed to Il1crovave
JOyer dna1t7 1,.. that 50 ullca u4 their .... and .Ix-aatcbld
b4iri4uala as control. ner, vel" .Ull B1piticant 4ittereDc,. in
tbI 11lci4ence ot neuraathellia a,.pt_. Jfo"ner, there ... no
dittlr,1lC' in ob~ective mdu•• between the two croup ill
nat18tlca. AI.thousb Bcae report••tat" thai the a1.Cl'O...,1
apolUl't croUP at a fe. hmldre4th. ot a aVIs had aiailar
tmctioul chuc.. In 10M llenoUII &D4 carcl1.waacular qat.., it
..... that tbel'e 1a no correlation between the _poauN 11ltene1t1
u4 the cUDS_. Gordon aJl4 other autbon indicated that in lov
11"'1 ezpoaurl sroup. lillilar eft,ct. Ye" ob.,n", but Q1Iptoaa
weN le.a eYUent aD4 I ..U7 reTereed. 'l.'h1a aprea.lon i.
atNllltbea.ed b7 the fact that &ttel' "41101131 the _poaure levels, no
.fI1rther oa... vith prol»11110ed 478functi~ qn4raae vere noted •

III order to .e.rch tor the tbruho14 level ot 1I10ron.,e
lliofl;:'f.cta on an1aal., acute aDd chronic esperilleute vere o0D4uctecl.

Acut. effect. ot aicronve ra4iatlon CD. bl004 pre.aure,
reapinticm, reotal t_pel'aiure, nbcutan80ue t_perature and 11:0
hn ob.ened [15]. In ti. ezperiaat u1111 rabbit., the *ole
llo4T vu ra4iated OIl ita a'b4calul .14. ritb 2450 JIBs oOD'tinual

::~:T~D:r~ :;ica~e: :i:a~":O':vi:2~~~ :~/:~b~ :n;~l •
b 1I10ro_.,1 radiation induce4 a 4rop in blo04 pre.8U1'.,
accelerat10n of r ••p1.ratiOll. and elevation ot .ubcutaneoua and
nctal t_perature (~a'ble 9).
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The experi••tal data are prel1a1Darr and limited. A 1ar.e
nuaber 01' exper1m.nts have been carried out in other countries.

Th. chromc experilllent vas conduct.d wi th 16 rabbit. an4 40
rata. The rabbits were divided lnto tour groupe at randOll trom
vbich2thre. groups vers irradi.t.d with three levell (10, 1, m4 0.1
mr/ca ) aDd on••erved .. control.. The rat. vere divided iDto four
groupa, froa vh~Ch thr•• l1]upe vel" lrra4i~ted vith the otber tbn.
ltV.1. (5 ar/em • 0.2 ..r/ca ad 0.01 IIlr/ca ) and OD. v.. control.
The apoaeel croupa wre irradi.ted au hour. da1.17 tor four ~4 a
halt IIOnt.. A Clrt.in povlr 48uiV of alcrov.v. (300 aV/ca )
in4uced DO 1'requlnc7 .lonne ad aplitu4. iIlcr.ulna. !bl 1Il0.t
proDlnDlced chane" of .,0 vlre brdrcardia. tach1'car4ia and 1l wave
V14eD1q. Leuk:ooJ1;e 811.4 1.\1kocJ1;io alkali pholphata.e increue4 111
the fir.t balf a aonth an4 then there were DO chana". 11004
pre.un nuctu.te4. n.take••t Y-l.b7rinth t,.t .ppuree! to t,nc!
to 1ncr..... !he relatiouh1p b.tv.. th••e variatloDa and pov.r
denalt1e. i. &hown in !able 10.

BIG
..p1ih4e ++ I I /
t1"equellCr ++ I ++ I I

IDO
he.rt mte / ++ I /
1l vUn / ++ / ++ /

Leukoc:rte / ++ I /

LAP / + / /

Blood ~.sure ++ I I I
Yaved

]leetal tea.

hdz veilht / + / /
++ repre.ents the varianc. with .ignif1cant 41fterence
+ repre.ents the variance oU7 vi th • tendene7 chanee
I repre.ents DO a1aal _po.ed at this po_r denaitr lenl

shon DO sipificant chanee.

.- ,

..'"
.. ~
~;~

c. HUAI

10 5 2 1 0.2 2 0.1 2 0.01 2 control
IIlV/O82 aW/oa aVIca2 aW/oa aV/08 aV/oa

1lelaUon between the variancI 01' ob.erved 1I14a.. an4
pover 48ui1:1e.

It••

'lable 10

. ...
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!'he threshold of biolo.lcal eftects. which clitterl trOll health
lIIsar4e, i. extreaelJ' loy. The averace h.an rate 4ecreaa.d durinc
the pl11se4 a1crovave ener.J' at~ecte4 on fro. hearts UDder certain
coMitio. at oal1 0.00' lAW!em. avera•• pover bult7 presented
(rrer). The threshold of audito1'1 responses for cata, the thre.hold
of aToidance b1 rat. of pulee modUlated _lcrovave, aa4 the threahold
of acidenc. efflux of calclW1l lou froa the isolated chicle or rat
cerebral t18su. (nth trequ~DCJ' "rill4o"" _o4ulated iu. aaplitude) .re
tar belov or n.ar 0.1 mY!CII. The threlhold ot balardou etteot. in
&Cute uperillent il rather high and uau1l1 depend., to a l1"e.t
ateDt, CD overhe.tina.

In the t1Dited St.te., D' .&I1dr.. [17] reported 1 chronic
IZper1llent ot expoaure to 2450 Ds aloro...,.. LcmC-Brau aale rat.
were _poaed 8 hr. a de7 tor 16 veeta to 1I10ro...,.. d an a.,erase
pover 4enaitJ ot 5 IIY/cm2• The do•• 1'.10. vu 1.2' aV/.. Atter
«lpo,ure, 1t revealed a s1BDiticant depre••ion ot behavioral
acti.,it7. There vere no ettects 011 bod7 .... , lIl.a, ot adrenal., a41,.,,11 of 17-leetoeterolc1. ill urine. Another 10111 tel'lll experuent
reeentlJ YU presented b7 ~ and Xcle. (le,19]. !'our rabbi108
".re IZpos.d to 2450 Klls .icl'ovave tor 6 lIonth.. Da1l7 duration ot
-posun "a. 2' hr. aDd continued aoro.. 180 cona80uUve ~Ip. 'the
power 4en81t1 at the 'bod7 ui. ot the a1aala va. 7 aYICII and at
the head location "u 101AV/c.2• !he a.,erage vho1e bod7 SAll Val 1.5
V!K". loainophll percentase, alb1llin and calclUJl level, vere

~e lIOlt important experimenta, on which to bue • aet ot earet1
etaD4a1'd., are lon••tem loy level exposur... Duaeuk1~ [16]
reponed 81l2inTeati••Uon pertoraed at 10, 2.4, 1.9, 0.062 0.01, and
0.006 uY/ca tor Ya.,elell&th 6 • and 20, 10, 5 and 1 uY/e. tor 12 c.
wnle1l8th. '!'he aniaal. (rat8 and rabblt.) vere irr&41.t84 8-12 hr.
c1ai17 tor 120 4&,.. The experia.nt sbon4 that 1n the coll4!tlolled
fttlez acti.,it7, the latent period .. 1011881', rena re.cUona to
JIOI1t1"e .tiaul1 w••leeuet, aD4 tbe Ilua'ber ot tbe...i ..iDC
1acNue4. III thi. inT••U ••Uon th••e chUle. ill the central
lltl"fOUlI .,.1:_ were aupp1••nte4 aDd ooatime4 bJ 80, ad
biooh..ica1 st'*'dies 1Il01lJ4iDC chol1ll..tera.e aotiYlt7 u.4 811lpQ'4rJl
(SIl) S'fOupe in tbe b1004. Cbua" in bloo4 oGape.itiem aJl4
-rpho1oSic structure ot the ti••ues and or.UI of the aniaala va"
&1.10 obl.ned. 1J.'be author pointed out that pro10qec1 101:1em of
electl'Olll8llet1c ener'J ot 10v mtelUll tie. in the 'UJtr aD4 SU ruse.
'uulted in appreci.b1. ohuc-. 'lbe bio1ocica1l7 .cU.,e
iDteuiU.. ot e1eotroaap.Uo nel48 vere 10-0.06 u4 20-5 UV/,.2
tor 1JD an4 SBI' N.DI" respecti.,.lJ_ Such low thre.ho1da ot
halUdoQ8 etteot. ot U or • radiation haTe DOt be. _»orte4 bT
other reparte. III .....tu41u oble"e4 OIl the ... 8f1It.. an4
hIloUou, MI.U.,e ren1t. vere o'btaille4 vUh tW. auoh Mihal'
1IOwer dtn81U.. Ibvevel' , a n__r ot chromo ezperillet. on
bioetteote ot U and III ehovins 10nr thre.hold. ha.,. been u4e 'b)'
other Soviet autho1'8_
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'lbe t01'llula YO derivecl trOll the tolloY1nl data (Table 11)_
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Bl electric field streqth in V/. tor t (MIls)
112 eleotric t1eld .treDlth in V/'11. for t~ (KHIl)

2. Baaiatie frequency.

lIeoau. ot 1:11.. 4Uterat 1'In.ctioll. propaaation 8a abaOrptioll
tor 41tt.rent fnqu.aol_ of el.otrcaap.t1c nelll. the .pecifio
a'baorptlO1l at. ast be ditt.rellt 1D a biolo.leal tarc.' t~ the
... hcUnt pour d.naiV. Wltiona1l7, .CIIle epecial .ttect. aa:r
occur at a certain tl"equeJlC7 r&IIC.. It i' n.o....rJ' to ••t ..parat.
ataDeJarcl. tor .cae trequeDC7 raJlI••

ll"aola3" Del Subbota [20] aUSleateel a tomula to upre•• the
relation 'betv•• tb. frequenc1.. aDd el.ctrio tield streDitba, ill
1Ih1oh the equivalent bioett.ct. could be ob••ned.

81p1t1caat17 lowr 1zl a:pos.d thaD 1D control rabbits. 'l'hlrt7 4871
art.r t.zalD&t1OD ot n:polure, DO chaDc' 1D h••tological par••t.r.
.... ob••rved, but a 8ip1t1cut d.cr.... in alb_in/tot.l glob1llin
ratio ureel ill tb. a:po.eel .niaals. LJm,phoc;rt.s t1'01l
exposur. ai.al. ahoveel a sigD1t1caDt suppre••ion 1D responsivene••
to poD••ed a1togc. '!bat microwav. radiation "7 8uppr•••
ilaunoloClcal ee-pet.nc. va. reported ~ oth.r .tudie.. It .....
that the poy.r 4euit:r ot several .V/ca .ay be crttical to tb.
ett.cta obaerved OIl th. iaaaune lI1ato.

It W NY1e. the aD1aal aDd bUlla data on biololical ettect. ot
XV md II' ra1ation, .. tinel that there are conaUerable ditter.nce.
a4 contrw'n:r ill tbi. fiela. That the ad.t7 ataDelarel 1IUIt b.
able to protect the health ot the work.rs vithout ob.tructiq the
aloro• ..,. tec1m1qu.. in a:t.naive .pplication. In acaorelanoe With
our iaT_tication a4 apement., aDa ret.rrillC to the ~perieDc,

ot othel' C01Ultri.. , the powr d.uit:r at a...er... 50 uW/ca in the
..ort:1q place tor a 4aratioll ot a1z houra 4a117 baa 'ben propoaed ..
the t.ntative .10ro".". ooouJ&t10Da1 ezpon1"8 at_arel 11l oU'
00=tr:r.2 It lt 1••1lht lIoura .ponr. a 4&7, it .at 'be le.. t;haa
40 uV/_. ~ uV/_ 11 tJae UaU. do.. hr a rOle worJd.1II day
]lowy.r, 1t 1. IIOt pe1"lli••lbl. to 'be oy.r 5 aV/.. 'fbl. tentative
ezponrl .taD4arcl baa 'be_ .clopted ill looal are.. in our coUDtr;r tor
two ~an. It vUl 'be further JIIrtecteel pa aec14. 'b7 the ea ot
thi. 7.ar.
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Relation between frequencies and electric field streuctbl
(vI.)table 11
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!he properties ot electraaapet10 en.ra' a'_orptl= od
41Itribut1011 under varicue fre~u.n07 raae" ftr••tudied and
aeifelted 1:17 lIan7 Icientista (Schwan, Gu7, Candhi et al). 1a
haa.. , .81.1.... whole bod7 SAR occurl ill the frequenc7 ruee of
60-100 JOts, with a »au at appred.ate17 70 11l1s. H\IIO abeorption
at treq_DOle. belov 30 Os and above 500 XHs i ••ueh leI' thaa that
,t tbe relOUDt trequsDO,.. Partial bocl7 relount ablcrption occura
,t 150 lUIs tor the an ad at '50 1IRs tor the head. In ....ral,
aaU adaal. a'blOr'b • u.erc1 IIU1aa1l7 at frequ.ncie. IlUr or
aboTe 500 JIJIa. In vie" of thl" the tol"llula ••tloned alMYf. 1. DOt
fit for .... It .... tbat tbe .1n1a_ inteawlt7 of .uSA_
)IImb.ible _pon,"" 1ne1 Ihould be at the frequenc,. Z'UC' of
»-300 1I1Is vh1ch 11 a40pt. 1IL Canada'. MY .ta4ar4. A DIll'
pr0tlOal4 _tlOwre .tan4ard in .enca 1Ihloh 1. 'baae4 em the 1Iho1.
bod,. m equal to 0.4 V/"q ia 1110 the striote.t at the resonut
fr'queue7 ranee.

'!'he 10ftI' 11111t ot treqaenc7 Nculated in the _}lOsare .tu4ard
1a 10 Da ill ,cae countri.. '!'he fl'8qulD07 ruc. of e1eetrcaapeUc
fil14 DOV td.4e17 _ed in lD4_t17 of our COUlltJ'7 t. f~ 0.25 lOla to
40 lUIs u4 lIicrowave. It .... that the frequ.DC" 101l'..t l1ait of
I%JIOIUr8 stu.4ard ebo\l14 be at leaat at 0.2 KHs tn U ranee. sca.
CI... ot vork.n who lutfereel frca t)'p1cal n.urasth.nla re.ultlac
trca U raUaUoll ftr. toa4 'b7 th.pr.aent author. A worker ...
-postel to 250 lOIs near 10M fte14 .t th. eleotrcaapetic t1l14
.trnctb ot about 400 vI. ad ~ AI. over 5 7,an. 87lto11c 'blood
prea.re ot thi, patilnt "u bien,. uut.a47 with a 60 _ 1Ic
nuotuaUol1 or 80 within a d&7. ]1ra47O&1'41a (BeG), sli,ht
leukopenia, _1811= aD4 eteril11:7 occurred. Decreas, in activit,.
ot Ip8ms .... foun4 'b7 laboratoJ'7 a_ination, SliCht a'bnona1it,.
1Ia .0 appearecl vith aon eva"... After tree1.nt Vith4raval froa
WOrk with D lOurC", the llIuruth.ll1a QIIptoas vere obl.nabl,.
rel1eve4. After oeslation ot _pelUre to U radiation over on.
lear. the neurasthenia QIlptOll. d1.ap~ared and 41atunction of the
car4iova.cular .7st•• teDded to recover. S1IlUar. 1... extt1llbe
IJIl)tClll. alao occurred 1u a fill' other pereolll worldnc at thl ....
ra41at101l. condition. Another ca•• i. a VGRaD who I1ved n.ar a ra410
brOadcast antellll& with vorldne freq,u.ncJ' at 800 KHs.
reratooonjunctivitle reeultlnc fro. lack of tear occurred While thl
patient val I1vina there. and alleviated after ahe left there for
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• ..,.ral ...eb. !hie phenamon happened • ..,eral ti.e.. Tht
.lectric tield 8treDlth in her be4roCll va. about 20 VIa. Ptrhlps
the patient va. eztr..e17 .tnsitive to such an IF electromacntt1c
t1e14. P.rhaJe di.function of the endocrine 8y.t.. re.ultina from
B!' rad1aUon va. the aa1n cause in reduciDi .ecretion ot telr••
Ep1d.iolOCical data on B!' radiation in Ch1p and scae other
co=t1'1•• alao daonatrated that auff1cientl1 iDtenae 1lJ' raUation
iDclacu'DI the treqaeDci.. tl'Oll 0.1 IIJIB to 10 Ills allO can produce
baNtul ettect.. Se....ral decd•• vI. rill bt adopttd a. the aaxi••
peraisaible .lectric fie14 atreJllth for RJ' raD8t in Chi'D&.

,. oth.r radiation conditions
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BeT.ral tactoN other thu intensity, do.e, and trequency ranee
aq alao in1'llleaGe the haratul ett.cts of U aDd IV rl41atioa.
P\alMcl ucl colLtinual sicro..... aq be dift.rtllt tor their
bloett.ctl.. IzL Caec_lcwaJd.a, the ezpoS1l1'8 .tandaM. tor th.. art
clift.nDt. In the •• ezpo.v. .'aDdara ot CaDacla, the maillUa
plnts.i'ble 1..81 ... c11U.NDtiate4 btu hole-'b047 ezpo.UN and
_po.un ot _tNaiti... A U.UDCtiO. bet conUzauoua
(atati0DU7 n.lcl) all i.temUt_t (DOUtatiODaI'7 field) _po.ur.
,... .... in Pol.. a4 th.n acoepte4 b7 the 8o.,1et Uaioll in their
.1010.... eat.v _ponn studarcl.. The a.biat ' ..perature and
the pr••enoe of X-N1 ra41at1oa ar. &lao oou14el'8cl ilL the usn
ocoupatiozual _poauN atandari. All those faotol'll ,bould be
iDY..tlS.ted aD4 .tudi~ turth.r.

Jllnall1 it _1114 lie pointed out that the af.V aJOsue
.'&Delara 1dll contiDu to be perfected rith incre.siDi movledce.
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